Decreased expression of bone morphogenetic protein (BMP) receptor type II correlates with insensitivity to BMP-6 in human renal cell carcinoma cells.
Bone morphogenetic proteins (BMPs) are members of a family of pleiotropic growth factors that play a critical role during renal development as well as maintaining kidney homeostasis. In the present study, we investigated the potential role of BMP receptors (BMPRs) in renal cell carcinoma (RCC) cells. Immunohistochemistry was used to investigate the expression of BMPRs in human RCC tissues. As an in vitro model of RCC, three cell lines were used: 112, 117, and 181. Northern blot, immunoblot, and reverse transcription-PCR were used to study the expression of BMPRs in the cell lines. Finally, cells were transfected using LipofectAMINE. Normal human kidney tissues express the three BMPRs: types RIA, RIB, and RII. In contrast, human RCC cells frequently exhibit a loss of expression of BMP-RII. In tissue culture, BMP-6 inhibits in a dose-dependent manner the proliferation of 112 cells but not of 117 and 181 cells. Assays for BMPRs demonstrated that 117 and 181 cells express low levels of BMP-RII RNA. When these two BMP-6 resistant cell lines were infected with the adenovirus containing the constitutively active form of BMP-RIA or -RIB in combination with a BMP-6-responsive luciferase reporter construct, luciferase activity increased. Finally, when these cell lines were transfected with BMP-RII, BMP-6-sensitivity was restored. These results demonstrate that human RCC tissues frequently have decreased levels of expression of BMP-RII and that the human RCC cell lines 117 and 181 are resistant to the growth-inhibitory effect of BMP-6 because they have decreased levels of expression of BMP-RII.